Quality control and recipient protection are fundamental operating principles in any blood transfusion service. Because it has been known for more than 100 years that syphilis can be transmitted by the infusion of blood from a patient in the secondary stage of the disease (Keynes, 1949) , a serological screening test for syphilis is a time-honoured control procedure in all blood transfusion services. It is not always remembered that such screening tests may occasionally be negative in the primary stages of the disease (Keynes, 1949; Schofield, 1972) . The refrigerated storage of anticoagulated blood for 72 hours has reduced to a minimum the risk of inadvertent transmission of syphilis.
Although every blood donation from each blood donor is tested for syphilis, the incidence ofconfirmed positive tests is low, because the incidence of syphilis within the Australian and other similar communities is relatively low. However, for every confirmed positive subject there is a large number of blood donors who demonstrate a biological false positive reaction (BFP) to one or more of the standard laboratory tests. These donors are of clinical interest since the BFP reaction, if chronic, may
Received for publication 12 May 1975. indicate the presence of an underlying disease process other than treponemal infection. They are also of interest because blood donation per se has been invoked as a cause of a BFP reaction (Garner and Backhouse, 1970; Moore and Mohr, 1952) in VDRL testing.
The more recent advocates of this thesis (Garner and Backhouse, 1970, 1971) have been criticized (Verso, 1971) (Beal, 1965 (Beal, , 1967 .
The average age of the 115 males was 37-03 + 11 -96 years and of the 120 females, 32-23 + 12-06 years, both groups being somewhat older than the previously reported (and presently observed) average ages of South Australian blood donors (Beal, 1965 (Beal, , 1967 . In order to assess more precisely this apparent (Beal, 1965) for male donors in this Service.
difference, the 235 donors were divided into age groups for purposes of comparison with previously reported data from this Service (Beal, 1965 (Beal, , 1967 (Beal, 1965) Alone or in combination with other reagin tests, the VDRL was found positive by the reference laboratory in 62-3 % of those in whom it was found positive by the referring laboratory.
Of particular interest were the eight donors in categories H and J, in which the reference laboratory found the VDRL test negative but another reagin test positive. On six occasions this was the Kolmer alone, while on two other occasions the Kolmer and WR were both positive in the presence of a negative VDRL.
Positive Reagin and Reiter Protein Tests
On 18 occasions (6'3 %) in 15 donors, BFP reactions were observed in both the reagin and Reiter protein tests. On 10 occasions, the RPCFT was positive together with the VDRL (category H), while on the remaining eight occasions the Kolmer was positive in addition to the VDRL and RPCFT. On no occasion was a positive RPCFT obtained without a positive reagin reaction. The possibility of transmitting an infective illness by blood transfusion is one which must be taken into account whenever a clinician weighs the possible risks of transfusion and sets these alongside the advantages he hopes to gain for his patient. The clinician relies on the transfusion service to exclude, either by history or laboratory test, or both, those donors whose blood may represent a potential infective hazard to a recipient. In some instances, such an assessment must be made on the basis of history alone, since no reliable screening test is available for the carrier state of malaria or cytomegalic virus infection.
For syphilis, and more recently hepatitis B, routine screening tests are available and are mandatory before blood is transfused. Schofield (1972) suggested that because a different mechanism operates in this test from that applying in the reagin test, the likelihood of coexistent biological false positives is small. However, in this series 18 sera gave biological false positive results to both reagin and Reiter protein tests (categories F and G, table II). These represented 6 3% of all positive tests found at the RCBTS and 9 7 % of all BFP tests confirmed by the reference laboratory.
SCREENING TESTS FOR SYPHILIS

INCIDENCE OF BFP REACTIONS FOR SYPHILIS
Although screening tests for syphilis are performed by most laboratories, little information exists concerning the frequency of occurrence of BFP reactions to these tests within the 'normal' community. Although Garner (1970) found an incidence of BFP within her problem group of 6-2%, routine screening of a much larger sample produced 50 BFP reactions from 21 924 sera, an incidence of 0-23 %. As discussed below, although regular blood donation has been proposed as one of the causative factors in producing BFP reactions (Garner and Backhouse, 1970) , the incidence of BFP tests for syphilis in the South Australian blood donation population of 0-39 % does not differ significantly from the routine screening figure of Garner (1970) . This percentage incidence for South Australia is reduced to 0-25 % if the IMVS-confirmed BFP results only are taken into account, and the tests found negative by the reference laboratory are omitted.
As there are less female donors on the panel than male donors, the finding of slightly more female donors with BFP results confirms previous statements that BFP results are commoner in females than males (Gamer, 1970) . In this present series, there is a somewhat larger number of young women than expected from previous evidence (Beal, 1965) , and prolonged involvement with blood donation cannot be invoked as an explanation of the BFP result in at least some of these donors, since 46 of the 120 (Garner, 1970; Schofield, 1972) include infections such as viral pneumonia, measles, chicken pox, hepatitis, infectious mononucleosis, malaria, recent vaccination and/or immunization, and narcotic addiction. Chronic biological false positive reactions are seen in collagen diseases, including rheumatoid arthritis, systemic lupus erythematosus and polyarthritis nodosa, cirrhosis, thyrotoxicosis, psoriasis, leprosy, major allergies, and blood donation.
BFP REACTIONS AND BLOOD DONATION Garner and Backhouse (1970, 1971) the size of the donor panel sampled and the period of time represented in the study had not been assessed and the results compared with the overall incidence of BFP reactions in the community. He suggested that blood donors were the only segment of the population on whom a mass survey of this kind had been done.
The findings of this present study tend to support the points made by Verso (1971) and present a somewhat different picture from the data of the study by Garner and Backhouse (1970) . In this present survey, 24 donors had confirmatory evidence of specific treponemal infection, an incidence of 93 %, compared with 28-8% for this category in the Garner and Backhouse series. They confirmed 21-3 % as BFP reactions, and found 49 9 % non-reactive to all tests; the comparative figures for these two categories in this present study are 59-8 and 309% respectively.
The number of donors found to have BFP results for syphilis screening on more than one occasion during the year are too small to permit conclusions to be drawn. Certainly these donors tended, if female, to be older than the average, and the average number of donations given by those found positive on three and four occasions during the year was higher than by those found positive on two occasions only. However, these figures for average donations must be seen in the context of the transfusion service as a whole, in which the average number of donations given by presently active donors is 16-4. Further follow-up of this aspect of the study seems indicated.
While it is recognized that the presence of chronic BFP reaction for syphilis may be the first indication of the presence of an underlying disease, among those disorders known to be associated with chronic BFP tests, there is no evidence from this present study to indicate that any of the donors in this category is suffering from any of these disorders.
NEGATIVE CONFIRMATORY TESTS
The reference laboratory at the Institute of Medical and Veterinary Science failed to confirm the positive VDRL result obtained by the Red Cross Blood Transfusion Service laboratory on 99 occasions in 80 donors. This percentage, less than in the series of Gamer and Backhouse (1970) , becomes smaller when it is remembered that at least 25% of these 80 donors gave positive VDRL reactions on other occasions before or after the test in question. There were also nine occasions on which the reference laboratory found negative results to repeat VDRL testing but positive results for other reagin tests.
An apparent discrepancy between the referring and reference laboratories must be viewed in the light of the rationale applying to VDRL screening in the referring laboratory. The VDRL test is used in the transfusion service as a screening test, performed in the interests of the safety and protection of the recipient. Therefore, if there exists any doubt at all about the VDRL test result being negative, the transfusion service will regard the VDRL test as being positive and refer the serum concerned for a complete workup by the reference laboratory. Such referrals account for one-third of the total, and this is a relatively consistent finding month by month throughout the year (fig 3) .
While it may be possible to reduce the percentage of sera referred for investigation which are found subsequently to be negative for all tests, such a reduction should not be at the risk of the transfusion service retaining any doubt about the negativity of their single-barrelled screening procedure.
